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Recipes for Therapeutic Cell Populations
Progress continues to be made toward developing methods to direct the differentiation of pluripotent cells
toward particular lineages of interest. In this issue, Brickman and colleagues produce, select, and expand
hESC-derived anterior definitive endoderm (ADE) cells, which are the precursors to important lineages such
as hepatocytes and pancreatic b cells. A Preview article from H. Semb discusses the implications of these
findings in combination with those of another recent paper from the Rossant lab (3: 182), which also elicited
ADE from hESCs. The challenges associated with developing and scaling production protocols for hESC-
derived lineages for therapeutic goals are discussed at length in the Review article contributed by P. Zandstra
and D. Kirouac.Understanding Heterogeneity to Inform Directed Plasticity
A growing body of evidence indicates that ESC populations exhibit considerable heterogeneity, both between lines and even
within a given culture. In this issue, Surani and colleagues reveal that expression of Stella is heterogeneous within ESCs and
may offer some insight as to how pluripotent subpopulations might be identified. Of note, subpopulations were observed to
interconvert, at least to some extent, although variances in epigenetic modifications likely exert an impact on their functional
potential. Improved understanding of the genetic and epigenetic regulators of cell fate and identity was also the subject of a Com-
mentary article in this issue. D. Melton and Q. Zhou discuss how this knowledge can be harnessed to design strategies to convert
mature, differentiated cells across lineages, without passing through a pluripotent stage. This concept of lineage reprogramming is
not a new phenomenon. In fact, it is a strategy used physiologically in some lineages and organisms during development and
regeneration. Now, it is being adopted by some researchers as an alternative, and complementary, way forward to produce
specific target cell types, perhaps for therapeutic purposes.The Proliferative Potential of Primary Pathways
Regulating the balance between cell division, quiescence, and differentiation is an essential stem cell trait, and one that has been
well studied in a range of lineages and organisms. Loss of control over cell division can lead to hyperproliferation syndromes and
the risk of accumulating additional oncogenic insults. Sage and colleagues demonstrate that the Rb family of cell-cycle regulators
is essential for maintaining HSC quiescence, and therefore function, and yet the phenotype is only apparent when triple-deficient
mice are generated. Of note, the resulting myeloproliferative syndrome can be prevented by the presence of only one copy of
a single member of the three Rb family proteins. In the mammary gland, proliferation is also carefully regulated, and balanced
with differentiation into a number of relevant epithelial lineages. Visvader and colleagues study the effects of Notch pathway
signals on the functional potential of individually isolated subpopulations. They reveal, among other things, that excessive
Notch activation is sufficient to imbue mammary precursor cells with enhanced and prolonged proliferative potential, and to im-
pair their differentiation. The resulting transformed populations in each study highlight the power of single signaling pathways and
offer insight into mechanisms of oncogenic proliferation.Challenging Homeostasis with Age, Stress, and Regeneration
Homeostasis within organisms, organs, and even individual lineages requires a careful balance, and yet also must allow for system
aberrations during periods of regeneration and repair. Three papers in this issue address mechanisms of homeostasis in three
different model systems. Jasper and associates use a Drosophila model to examine the balance of division and differentiation in
the fly gut and reveal that the ability of Jnk- and Notch-mediated signals to maintain homeostasis in
intestinal stem cells is lost with aging, or in conditions of stress. Homeostasis of blood cell populations
is likewise under a series of control mechanisms, including mobilization and circulation of HSCs.
Frenette and colleagues have previously shown that chemokines and circadian rhythms influence the
migration rate and pattern of HSCs in mice and humans. In their Correspondence article, the authors
offer insight as to how knowledge of this homeostatic mechanism, and its method of regulation, might
serve to improve clinical collection of therapeutically relevant cells. Finally, Voskoboynik and colleagues
utilize modern tracking and microscopy techniques to identify the adult stem cell niche in the colonial
urochordate, a remarkable organism in which homeostasis is defined by the regeneration of all organ
systems every week throughout the life of the adult.
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